Tissue cultures established from brain tissues of six patients with various chronic, degenerative diseases did not show evidence of viral agents. Sucrose gradient analysis of radioactively labeled culture fluid from two patients failed to reveal the presence of any incomplete or defective virus. Extracellular fluids from three brain cultures contained a factor able to stimulate deoxyribonucleic acid synthesis of Vero cells.
Many chronic degenerative diseases of the central nervous system are suspected of having a viral etiology. Recent successes in viral isolation using cell fusion and cocultivation of brain tissues with susceptible cells may eventually result in the characterization of the causal agents. In particular, parainfluenza type 1 virus was isolated from the brains of two multiple sclerosis (MS) patients, measles-like virus from patients suffering from subacute sclerosing panencephalitis, and papovavirus (JC type) from patients with progressive multifocal encephalopathy (4, 6, 10, 13, 14, 16, 18, 19) .
More recently, considerable attention has been given to chemical treatment of cultures of human and animal tissues suspected of harboring latent oncogenic viruses. For example, Epstein-Barr virus was activated in a previously virus-free Burkitt lymphoma cell line after treatment with bromodeoxyuridine (BUdR) (9) . Various murine C-type viruses have been recovered from virus-negative lines treated with iododeoxyuridine (IUdR) as well as BUdR (1, 11) .
This laboratory has been examining brain specimens from patients with chronic central nervous system diseases suspected of having a slow-virus etiology. The approach to date has been to screen a number of cultured brain specimens for the presence of viruses by using both standard (12) . Although the original tissue culture studies were negative, possible viral material in the form of serpentine tubules was observed in the axons of the patient's brain (12) . ALS it was frozen, and that Me2SO was removed from the cell suspension after retrieval from cold storage, the frozen cells grew satisfactorily in culture within 7 to 14 days. The reestablished cultures, like the orginal cultures, were mostly fibroblastic in appearance. The only exception was the culture from ADD 1, which was a mixture of fibroblastic and epithelial cells. The reestablished cells were subcultured every 4 to 5 weeks, with weekly feeding, and could be maintained for ± 15 passages if the original cultures were frozen within five subcultures of the initial explants.
As with the original cultures, those established from frozen cells showed no morphological nor cytopathic changes upon subculture. Hemadsorption assays using various species of RBC confirmed the previous finding. No brain lines, with the exception of ALS 2, showed hemadsorption, and this, as before, hemadsorbed only monkey RBC (7).
Chemical treatment. Of the two drugs used, BUdR was generally the more toxic to the brain cells at either of the two concentrations tried. IUdR was moderately well tolerated at a concentration of 15 To ascertain if this was a phenomenon common to cocultivated cells, a number of human cell lines from different tissues were also tested. Included were cultures of the brain tissue from the six patients in this study and cultures of muscle tissue from ALS 2 and ALS 3. Subsequently, cell-free culture fluid was used as well as cells from the various cultures in the assay to test whether the increased DNA synthesis could be due to a soluble factor in the extracellular fluid. In the latter series of experiments, culture fluids from several human tumors, from the brain culture of a congenital rubella patient, Rub 1, and from normal human fetal diploid lung were included. A summary of all the experiments is shown in Fig. 1 .
The data show that the cells and fluids tested fell into two classes, namely, those with SI> 1.9 and those with < 1.7. Analysis of 13 samples of cells and fluids in the latter category (an average SI value was used if more than one experiment was performed on any one sample) showed that the mean SI was 106, with standard deviation of 0.42. A cut-off point was therefore assigned at SI of 1.8 to differentiate the two classes. All those samples with SI > 1.8 were considered positive, and all those <1.8, negative.
The results suggested the following. (i) The cells and tissue culture fluid tested produced either no response or stimulated the Vero cells.
(ii) Only cultures of brain tissues or their culture fluid were stimulatory. Of the seven brain specimens, three (MS 1, ALS 2, Rub 1) fell into the stimulatory class. In the case of ALS 2, muscle tissue was available for testing but was found to have no effect on Vero cells. Preliminary data on the stimulatory factor, using culture fluid from Rub 1 cultures, indicated that the activity resides in the soluble fraction of the culture fluid. The pellet fraction after sedimentation at 100,000 x g did not stimulate Vero cells. The activity in the fluid fraction was unstable to freezing and thawing. The activity was destroyed within a few weeks during storage at -20 C, even in the presence of 20% glycerol and 0.006 M ,B-mercaptoethanol.
Sucrose gradients of culture fluids. Preliminary data on the stimulatory factor found in some of the brain cultures are reported here in the hope that they would stimulate investigations from researchers with available brain cultures. Further work is required to elucidate the relationship of growth conditions to the production of the stimulatory factor, and the significance of the presence of the factor in some of the brain cultures. Growth regulation of cells in vitro is ill understood at present.
Numerous humoral growth factors have been described in the literature, but only a few have been isolated. Somatomedin C, found in human plasma, is able to stimulate DNA synthesis and mitoses of glial cells in culture (17) . Bovine fibroblast growth factor, found in highest concentration in the brain, stimulates DNA synthesis in 3T3 and glial cells (8) . Neither the function nor the mode of action of these factors is known.
The negative results in the effort to find evidence of viral agents among brain cultures parallel those of Barbosa and Hamilton (5) in their search for viral agents in MS brain tissues. The results in viral detection are by no means conclusive but should serve to encourage new approaches in the field.
